This study investigates of phospholipase A2 activity in venom extracts from honey bees (Apis mellifera caucasica l) from different regions of Azerbaijan (on apiaries of surrounding area of Baku, Sumgait, Sheki, Balaken, Zagatala, Shamakhi). Collection of venom carried out in the spring, summer, autumn. The PLA2s activity in the venom was determined the titration method. The lowest phospholipase A2 activity was found in venom collected in suburb of Baku (134,7 IU/mg), and highest in Zaqatala (183,7 IU/mg). Phospholipase A2 activity was obtained in venom with respect to season of the year. The highest mean activity of phospholipase A2 in venom was found in summer season, the lowest activity is during autumn in all regions. The results of experimental data can be used for determining the biological activity of identification and standardization of honey bee venom.
Introduction
Bee venom is a product of the secretion activity of a special gland in a worker bee's body. The chemical composition of bee venom is quite complex. All incoming components can be divided into three groups: peptides, biogenic amines and enzymes. The enzymatic action of bee venom is 30 times more active than in snake venom. Phospholipase A 2 is the main enzyme and makes up around 10-12% in bee venom [8] . Phospholipase influences on structural phospholipids (phosphoglycerides), included in the biological membranes, mitochondria, it is causes a violation of cellular functions. Phospholipase forms biologically active lysolecithin from lecithin, inhibits the activity of tissue dehydrogenases, trombokinaz , thermal coagulation of the egg yolk and oxidative phosphorylation, possesses neurotrophic properties, disrupts the release of neurotransmitters from presynaptic terminals. Phospholipase A 2 (PLA2s, phosphatide 2-acylhydrolase, EC 3.1.1.4) is very widespread in nature and it has two formssecretory and intracellular. The enzymes of poisons reptiles, arthropods and cnidarians, mammalian digestive enzymes refer secretory phospholipases A 2 [1] . On the other hand, on the basis analysis of known structures of phospholipase A 2 it was suggested that these enzymes should be divided into three groups, are classified by location of invariant amino acid residues in the polypeptide chain, by the number of disulfide bonds, and by biological activity. The first group includes pancreatic phospholipases A and phospholipases venoms of snakes family elapidae. The second group includes enzymes isolated from venoms of snakes and families crotalidae, viperidae; these proteins are the most toxic and usually form complexes with other components of venoms. The third group consists of phospholipase A2 from the venom of the Hymenoptera [4] . Phospholipase A 2 is most extensively studied enzyme from the group of hospholipases. It was isolated in pure form the venom of snakes, bees, pancreatic tissue of animals. In contrast to pancreatic phospholipase A2 and phospholipase A 2 snake venom having a rigid structure with 6-7 disulfide bond, bee venom phospholipase A 2 has only 4 disulfide bonds in a polypeptide chain of 129 amino acid residues [3] . The study on phospholipase A 2 activity is important for determining the quality of bee venom and standardization of apitoxin. There is a great interest in the study of biochemical physiological, physical and chemical properties of bee venom, depending on the region of beekeeping in Azerbaijan. Therefore, the honeybee products differ in their indicators of quality. The aim of this study was to determine the PLA2s activity in the venom of the honeybee (Apis mellifera caucasica L) from different regions of Azerbaijan.
Method
The material of the research were samples of honeybee venom collected on apiaries of surrounding area of Baku, Sumgait, Sheki, Balaken, Zagatala, Shamakhi . Collection of venom carried out in the spring, summer, autumn. The PLA2s activity in the venom was determined according to the titration method [5] . In the test tubes were placed 1 ml solution (0.05 g poison+ 0.9% KCl + water), reagent 1 (1ml) (0.1g albumin + 80 mg 0,05M Tris buffer solution pH 8.0 + 2 ml 0.05 M Trilon B solution + 0.4 ml of 50% solution of calcium chloride and the volume of solution was adjusted by 0.05 M Tris buffer to 100 ml) and 1 ml L-Alpha-lecithin in absolute ethanol. Test tubes were placed in the thermostat at a temperature of 37C for 30 min. Then 7 ml of mixture was added into all tubes, shaken and stored at 20°C for 1 hour. Then 3 ml of the upper layer from each tube was placed in 25 ml conical flasks, added 5 drops of 0,2% thymol blue in 95% ethanol and used micro burette for titration with 0.01 M of potassium hydroxide solution until the color of the solution changes from yellow to blue. The parallel control experiment was carried out, where water was taken instead of venom and then was done as described previously. The statistical analysis of experiments was carried out by Lakin, [6] .
Results and Discussion
The obtained results to determine the PLA2s activity are shown in table 1. The PLA2s activity in venom from Sheki is 41,0I U/mg more than from Baku and 20 IU/mg more than from Sumgait. The difference in the PLA2s activity in the venom of Sheki, phospholipase A 2 activity was found in Baku (134,7 IU/mg), maximumin Zakatala (183,7 IU/mg, Р˂0,001). Shamakhi and Balakan is low. The PLA2s activity is slightly higher in Zagatala. Thus, the minimum Material used in this study was collected from different locations of Azerbaijan. The bees have different conditions. The ecological condition regions of the republic are differently. Along with ecologically clean area, there are sites contaminated by oil, oil products, insecticides and heavy metals.
А2. In connection with extraction of oil soil, water in the city of Baku and Sumgait have contaminated by oil, oil products and heavy metals. These regions also have similar climatic conditions. All these parameters affect the quality of the venom, including on the activity phospholipase A2.
Therefore, quality indicators of poison and other waste products of the honeybee are different. Sheki, Shamakhi, Balakan, Zagatala are ecologically pure regions with similar climatic conditions. In areas that have similar climatic conditions the PLA2s activity is slightly different. Musayev FG [7] reported that the systematic selection of bee venom have reduced crude and dry weight, and content of nitrogen (4.5%) and fat (17.4%) in the body of bee. The amount received of bee venom depends on the multiplicity electrostimulation treatments and power of bee colonies. [8] The summer (July) bееs toxic gland and reservoir are better developed than in spring (May) and autumn (September) bees, and accordingly changes the amount of poison in rezervoire. In June and July bееs have the highest activity bee venom. Thus in June and July -the most favorable period for collecting venom from bees.The secretory activity of cells of venom glands in fall generation bees begins only from the 15th day of life, and by the 20th day stops. In the fall generation bees significantly less venom glands in the reservoir than in bees of spring and summer generation. [10] According to Gatuska H. [2] the smallest amount bee venom isolated from bee colonies in during spring (April), the highest -in the summer (June). In the autumn (november) bees secrete more venom than in spring. According to other data the study of seasonal changes venom productivity bee colonies, it was shown that the maximum amount of venom from bee studied species can be obtained in July, the minimum -in September [11] . We have defined the activity of phospholipase A2 in the venom of the honey bee from different regions of Azerbaijan, depending on the seasons of the year collecting venom. Changes in the activity of phospholipase A 2 are shown in table 2. From the results in Table see that the PLA2s the activity in venom was collected during the summer in Baku is135.3 IU/mg, autumn -129,0 IU/mg, spring-132,7 IU/mg. The difference in the PLA2s activity is 6,3 IU/mg (Р˂0,001) in summer and autumn, summer and spring is 2,6ME / mg (P˂0,05), and in the spring and autumn -3.7 IU/mg (P˂0 01). All changes the PLA2s activities were statistically significant. The PLA2s activity in the venom, collected during the summer months from Sumgait is 155,5 IU/ mg, spring -152,4 IU/mg, and the autumn-149.5 IU/ mg. The enzyme activity in the venom, collected in the summer is 6 IU/ml more than in the venom, collected in autumn (P˂0,001) and 3,1 IU/mg more than the spring (P˂0,05). The difference in activity of the enzyme in the venom spring and autumn spring and autumn is 2,9 IU/mg (P˂0, 05). These changes of the PLA2s activity were statistically significant. During the summer months the PLA2s activity in the venom from Zakatala is 183,2ME / mg, in autumn months is 177,5 IU/mg, in the spring months is 180,0 IU/mg. The PLA2s activity in the summer is 5,7 IU/mg more than in the autumn (P˂0,01) 3,2 IU /mg more than the spring (P˂0,05). The difference between the activity of the enzyme in the spring and autumn is 2,5 IU/mg (P˂0,1). The PLA2s activity in the venom, collected from Balakan during summer is 175,6 IU/ mg, in autumn -171,1IU/mg, in the spring -172,0 IU/mg. The differences in the PLA2s activity between the season is 4,5 IU/mg (P˂0,05) (summer or fall), 3,6 IU/mg (P˂0,05) (summer or spring), 0,9 IU / mg (P˂0, 5) (spring or autumn).
The enzyme activity in the venom, collected from Shamakhi in summer is178,4 IU/ mg, in the fall -174,1 IU/mg, spring -175,8 IU/mg. The PLA2s activity in the venom of the summer is 4,3 IU / mg more than the fall (P˂0,05) and 2,6 IU/ mg more than the spring (P˂0,1). The difference between the activity of the enzyme in the spring and autumn is 1,7 IU / mg (P˂0,1).
The PLA2s activity in the venom collected from Sheki in summer, autumn and spring are 176,0, 170.0, 173,0 IU/mg, respectively. The enzyme activity in the summer 6 IU/ mg more than the fall (P˂0,05) and 3 IU/mg more than the spring (P˂0,05). The difference between the activity of the enzyme in the spring and autumn is 3 IU / mg (P˂0,1). Maximum PLA2s activity from the honey bee venom, collected in all investigated areas have been established in the summer, the minimum-in fall. The PLA2s has many biological actions such as presynaptic action, indirect hemolytic action, and myonecrotic action. Like some other phospholipase venoms (eg, cobra venom) PLA2s from bee venom has neurotropic properties and disrupts the release of neurotransmitters from presynaptic terminals. As part of a poison, it acts synergistically with cytotoxic components (as melittin), modifying the cell membrane [9] .
In conclusion, therefore, the PLA2s activity is one of the criteria for the quality of bee venom. The PLA2s is an indicator of the biological activity of bee venom. For this indicator, the poison from the surrounding area Baku and Sumgait has a low biological activity. The venom collected on apiaries of Zakatala, Balakan, Sheki and Shamakhi has a high biological activity. The results of the experimental data can be used for identification, standardization and determining the biological activity of honeybee venom.
Conclusion
Analyzing the presented results of our research we come to following generalizations. 1. The PLA2s activity is one of the criteria for the quality of bee venom. 2. The PLA2s is an indicator of the biological activity of bee venom. 3. The poison from the surrounding area Baku (134,7 IU/mg). and Sumgait (155,7 IU/mg) has a low biological activity 4. The venom collected on apiaries of Zakatala (183,7 IU/mg), Balakan (176,3IU/mg), Sheki (175,7IU/mg) and Shamakhi (179,3IU/mg). has a high biological activity.
